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ft%T% C:0. 05-0. 3 0%, S i : 0. 01-2. 0%, MnlO. 08-3 
. 0 %> PIO. 003-0. 1 %. s:o. 07 %^T, Al:0. 01-2. 5%, 
N: 0. 0 0 7%&TF, 3MW**RWfcF e £ J: <b & 0 > ^oSiSW 

Si+AUl. 5 X 1 0~ 7 X t 0 • 75 X (T-465) 3 +0. 117 
ftrtfU Si, Alii, K*% 

t«\ i«±«*o ii4^k&It4Hi:, 4 6 5 CC) £l±Tffj$$ii4^Ht 
(#) 

Tti, «|*±<0«>o§Ji«r^^kfea-f 4 6 5 CC) &<±-?&nZti%>&m$ t 
000 n^Jt-SWfflflg CC) 

2 ] 

®fi%t\ Cr'.O. 01-2. 0%, VI0. 005-2. 0%, Mo : 0. 005- 
2. 0%frhMl£ti%> lti ^ti 2«m_h^7C*^MtC#^L. ^o, Si, Al, Cr 

S i +A 1 + 5 XC r + 1 5 XMo + 1 5 X 1 . 5X10~ 7 Xt°- 75 X(T- 

4 6 5) 3 + 0. 1 1 7 

tztzL, Si, Al, C, Mo, Vli. «*% 

ttt. «I«Lh<?3ie>-P§jBS:'&^'fkftkaL-r**t=s 4 6 5 CC) J^±t?«#$tLS^B#K t 
(#0 

Tii. «±©*oi@^^«ItSiC, 4 6 5 CC) JBl±-e««F*tL*^|BI t 

(#) c^Dj^ai cc) 

Ti : 0. 01-0. 1%, Nb : 0. 01-0. 1%. BIO. 0003- 
0. 0 0 5 0%. N i : 0. 005-2. 0%. CulO. 005-2. 0%d»fc««T*L 

[tt 3t*I4 ] 

®*%-C\ C!0. 05-0. 3 0%, S i : 0. 01~2. 0%, Mn : 0. 08-3 
. 0 %. P I 0 . 003-0. 1 %. s:o. 07 %J^T\ Al : 0. 01~2. 5%, 
N : 0. 0 0 7%JSTF> mU^MMt'F e&£V f ^nm^mWfrb%2>mMM%i#>'o% 

mfa<D&&it&m<D$&wT%mRv*$m?MLmz , s i rzfa i o***icj6cr, tak* 

Si+Al^l. 5X10" 7 Xt 0 ' 75 X (T-465) 3 +0. 117 
iztz L, Si, A 1 f£> Sffi% 

t«, mm±.<o*><>&m*&&ikieM-i m &te^ 4 6 5 cc) ja±-e««F$tL*^«Fini t 
000 

Tit, MtiLt<D*><>%m*&&ti8km-t&mK: 4 6 5 (C) JBJL±t?«»S*L4^W t 
(300 K*»t*¥*&iaS (C) 
[11^5] 

&life3E»&-9 »*«lSB«Ojfljj£H. Kfi%T% Cr:0. 01-2. 0%, 

v:o. 005-2. o%. Mo : o. 005-2. 0%frhMiiti2> i m.tizi±2m& 

, Si, Al, Cr, Mo&tfVO^SKJftDT, TSi:ic?v^fIt * £ 

5 i +A 1 + 5 XC r + 1 5 XMo + 1 5 X 1 . 5X10~ 7 Xt°- 7 5 X (T- 
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4 6 5) 3 + 0. 1 1 7 

fc/iU Si, A 1 , C, Mo, Vli, R*% 

«*±w*o^JB*^^kia3(i-r*isi^> 4 6 5 cc) w±T?M$w^Ht 

(80 

T«> ««±<&#oSJB£^&*b*ksi-*R&fc. 4 6 5 cc) jBLfcfiH**fl.*£ii*w t 

(#) n*»t*sp*&M CC) 
[f»*^6] 

r#itt£&a6o gffl«f±. W*^lXtt2IB«W»lR»*, SS%T% T i : 0. 0 1-0. 
1%, Nb : 0. 01-0. 1%, B : 0. 0003-0. 0 0 5 0%, N i : 0. 00 
5-2. 0%, Cu:0. 0 0 5-2. 0 %**fe»«L* 1 S3 fcli 2 m&±<V%%* K 
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[1T*M] 
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je^, *3*»*«^©5,»*»e», iii*©«*iFi±* , i!i4iHii4o'cv>i, 

[0 0 0 3] 

CO i 9 &5S#fc*fLT\ riiK-|:7x7-f h, v;Vf >t^f br« (Dual-Phase 
[0 0 0 4] 

. <&WJ:W:4&£Zf?&mXffit5-?&, *o#tt£«*Lfc4 40-640MP aiSKOtit* 

[ftKvfcltt 1 1 #M¥ 1 1 - 2 7 9 6 9 1 WtfsEfc if 

[#^m2 ] #^2002-38248 if 
[#Sf;£$£3 ] &m 2002-30403 ^r<&m. »*^& if 
ffiW$M4 1 #H! 2000-23412 9"f-&^ if 
[^^5 ] #H 2000-16029 O^&Wl, if 
[#ff:fciSfc6] #M¥4 - 3 3 3 5 5 2 -^f&L l^fli if 
[##3:18*7] #M¥4 - 3 4 6 6 4 4^<&#, ff^^if 
[##:£Ifc8 ] #Hfl¥ 11-12 7 1 2^>&«L W#:g$r if 
[##£££9] #12 0 0 1 - 1 1 5 3 8 If 3fc£fc if 

[f&9§tf>M^] 
[3&W36*»ftb J: d 
[0 0 0 5] 

[0 0 0 6] 

##£$£1 -Cfi, Mn*C©l 5M±at?>iii:J:ot, ^-fk^S<0 

00-600 x:<D&m-e&&it&kw.*ffz.ifi§i$&i> 3 ~ 2 0 h £ <t 
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[0 0 0 7] 

#H\fcl61UT?tt % Ni^Cum$*4itti^ S i t A 1 O^W-g-*** Jt« 

&}&<m%k%><Dx^ 5 5 o , c«**>'fr£'ffc*fcSfcJ:oT i>m^<D^it^m<^t^^ t l 

[0 0 0 8] 

Lfc»S^*«liE«&iC>o ***©IMfcfr&a*4t* Silver*. £0^feliBaiKfl:«:ll» 
[0 0 0 9] 
[0 0 10] 

cict *>8M&«'* * - y * ^Hb $ * h >&m&$> &o z<D£i tefktem/i mt 
3&»e>, ^^ffl^£^7& s B^^v^^^M^iJt^^c^^^^*#•<-i-^^'^bL^ < v> 

[0011] 

lR7TH*$*LTV*&;fifft-ett, N i fc^Ufcoi^aXgjWSIfci Mi 

is zvtb^ %mnM.&i&mm u 5 or- 5 0 or) x&htztb, mm&*nz 
tz^\,zm^mM(omm^cGhmwLm\ l '^T^x^<^mi) t ^z>o tit, #M9tii 
„ ^ o x ? * ftX&zBLftnft * iftia-c pxtg k -r * it & k c u ■? v #> o § * jb v> t * 

?y*<n4?%\t*m&Li>*&?iL2tix&*), ^mmm^nvximi l z^<D--x^t -ox 
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[0 0 12] 

# k ict « ^ y * * mm L M« * * <o * * „ 

[§!ffi£#fc1-&fca6<^g:] 
[0 0 13] 

14 s ±ifc L KJB * * fc # # K£-&>ffc3H$ \,z «fc & «*fc#te^< 9 ? * * 
[0 0 14] 
[0 0 15] 

(1) K*%T% C:0. 05-0. 3 0%, S i : 0. 01-2. 0%, Mn:0. 

08-3. 0%, p:o. 003-0. 1%, s : 0 . 07 %&T\ a 1 : 0 . 01-2 

. 5%, n: 0. oo7%&t\ ykw^k^m^Y e&xv^utm^mmfrb**), 

[0 0 16] 

Si+Al^l. 5X10 -7 Xt° - 75 X(T-465) 3 +0. 117 
fc/iU Si, A Hi, M&% 

tit, mm.±t>#><D£m*&&it*mi-2>ffiiz, 4 6 5 (o m±-c«#$tt-s^wt 
(#) 

Ttt. it±©feoli^^MMt^lg(:, 4 6 5 CC) J£JLbT«#S*L*£B#W t 
(#) K^ttS^J&SS CC) 

(2) If %t\ Cr!0. 01-2. 0%, V : 0. 005-2. 0%, Mo : 0. 
0 0 5-2. 0%*e>atftL* ia4fett2aja±W5c3R*3E»c-g-^TL, *»o. Si, A 

1, Cr, MoRX/VtfT$:*ft%.~fZZtZ!$Wtt't-2> (1) Kffi*©«*#te©gc5£ 

[0 0 17] 

S i +A 1 + 5 XC r + 1 5 XMo + 1 5 X 1 . 5X10~ 7 Xt°- 75 X(T- 

4 6 5) 3 + 0. 1 1 7 

£/iU Si, Al, C, Mo, Vf4, Kfi% 

t«> «l«±®fco£»*^&fM!!.3ffi-$-*IR^ 4 6 5 CC) JBLL-C'ftftStiS^BjFlfll t 

Tfi, »«±©*o£»fc#&fl:#!.S-*-;&&K, 4 6 5 CC) MJ:T'##$ *l££l$ffl t 

(#) cc) 

(3) Mi%X^ Ti : 0. 01-0. 1 96, Nb : 0. 01-0. 1%, b:o. 0 
003-0. 0050 96JS1T, Ni:0. 005-2. 0 %, C u : 0 . 005-2. 0 

[0 0 18] 

(4) If%-e, CIO. 05-0. 3 0%, Si:o. 01-2. 0%. Mn : 0 
. 08-3. 0 %, P : 0 . 003-0. 1 %, s : 0 . 07 %£IT, A 1 : 0 . 0 1- 

2. 5%, N: 0. 0 0 7%»T, »«3&**jR»KF e 43 £^WtfRK4fc*fe 

m§&&v£fflfo<D&&imw<DmmmmjSLV t !Emi8Lm*, s i rva 1 v^AKfctx 

[0 0 19] 

Si+AUl. 5X10 _7 Xt° - 75 X(T-465) 3 +0. 117 
tztzL. Si, Allt @fi% 
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1 1±> a«Lho«e>o#»sr^^fc«ia-t-aRc 4 6 5 ec) &>±-c$mzti%>&mm t 
O0>) 

Tli, «±<0«6o #Ji*'g-&ffci2i3-rSflSK* 4 6 5 (C) JSL±T*^$ ft*^B#ra t 

(5) mM&§&#>o£mffi.\±, (4) Ofifc gi%t% Cr : 0. 0 1-2. 0 

%^v:o. 005-2. 0%, Mo : o. 005-2. o%frt>m&ti& imttnt2 

m*. Si, Al, Cr, MoS^V^ttfClECT, TStCl^tfltSCltS: 
[0 0 2 01 

Si+Al+5XCr+15XMo+15XV^l. 5 X 1 0~ 7 X t 0 • 75 X (T- 

4 6 5) 3 + 0. 117 

/c*f U Si, A 1 , C, Mo, V(±, ff4% 

Ui> ^^^^-fb^Si-^l^^, 4 6 5 CC) m±T^#$a<S^B#^t 

Til, ^«±0*o i^«r^^Si-^I^H. 4 6 5 (t:) &±.X-UWZti2><£mm t 
m fc: CC) 

(6) ^uffii&ifroiimti, (4) xfi (5) mmv>m.m^ »g%-c% ti : o 

. 01-0. 1%, Nb:0. 01-0. 1%, B:0. 0003~0. 0050%. n 
i!0. 005-2. 0%, Cu:0. 005-2. 0%*»&Stf*LS imttzit2m^k 

[0 0 2 1] 

[00221 

# k*)- LtftttWttow^ c-f . ^o/n* 9 y * (a t ^ if 4 v»««*«Rjiirf&T i * & 

£tt!fle»*t:Uo fOUSHtHl (b) K^-r 0 
[0 0 2 31 

[0 0 2 41 
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[0 0 2 5] 

C : 0. 0 5- 0. 3 0% 
^-^xx-f h*»SS*afc*fc#Rfcx3RT?**o Ci* s 0. 0 5%*H"e(i> SKjg 

U < , £° L <b > C * * 0 . 05-0 

. 3 0 %<7>i£Hl*3t-f &o Sf * U < t±, 0. 0 5%-0. 2%-C&« 0 
[0 0 2 6] 

S i : 0. 01-2. 0% 

£<*>3&*ttS i : 0. 0 l%£)L±-e»e>tL4o L*U ll«li7xH 

• mm&<0'£it*?\*fe£-$- 0 ISot, «fi&0. 0 1% 

-2. 0 

[0 0 2 7] 

Mn : 0. 0 8-3.0% _ 

, Mnrt ? 0. 0 8%J*Jl±r'#lbtt^o — ^ Mn&3. 0 % *j@X.-Cig*J^^iPf S t ^ 
*-ffl5fr*»;fc*Si&»ftfcJ:*&ffi±#a**l' < ^ot, MnfH. 8-3. 
0%£f %>o $f£ L< « 1 . 0-3. 0%t-t& o 
[0 0 2 8] 

P:0. 003-0. 1% 

pii, mowtKyf&tottTtmx-Jb*), ze>m&i*p : 0. 0 0 3%m±-e#i5tL*o l 

tf>U 0. 1 %£jg;lT&*l ttJMWrfcJ: «J Bfe<fc£3l U mvm& 

BftHi. fioT, Pg£0. 0 0 3%~0. 1 

[0 0 2 9] 

S : 0. 0 7%J£TF 

[0 0 3 0] 

A 1*0 01 ■ * 2 5 % 

liAl : 0 . 0 1 %JJH±-C»e>tL* 0 Z<D£ vKZkfrb, fe&mMffl&ZVTR I P^ 

®1£^7>*£#'fb£«^ fcK&S 0 2. 5%®x.O^{iii5K4 , 0^t/36 ? # 

<<^3^*#fb3-**o &flp**0. 0 1%- 2. 5%tci-So S 1 ^ L< fJO 

. 1-2. 0%t^-3o 
[0 0 3 1 ] 

n : 0. 007 %jy.T 

Ntt, <3(?'fk;$**7n*-r**>, ^*v»«ifJ: <. 0. 007 

[0 0 3 2] 
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, 0flx.tfTfBtf>C r , V, M o « H * ^ 1 ift±<^xi «: ttt ^ ^ H ? t I * o 
[0 0 3 3] 

Cr:0. 01-2. 0% 

•f2>ftm*^-$-2>o iOSfcfttt, Cr : 0. 0 1 %&±Ti#ib*i£o Lj&»U 2. 0%£ 
je£*fc*o£tt<0#ftjWR£S*L3£*:!&»feO. 0 1%~2. 0%b&S&-t& o 
[0 0 3 4] 

V:0. 005-2. 0% 

-t2>ftm*mi-&o v:o. 0 0 5%m±T-#^tL* 0 L*»U 2. 0%* 

jH^4fc7*9-f h*3&*jl^fc4:0, JraXtt*«ftT+*o ttoT, 0. 0 0 5%~2. 0 

[0 0 3 5] 

Mo : 0. 005-2. 0% 

Moi4»«*itt«tt*fc*«rr?*9, £tf>ab*M;Mo : 0. 0 o 5 %Ja±t?#^*L-s 0 
L*U 2. 0 fcifflXtttf*{£T-*-* «t-?^*5 0 fi£oT, 0. 0 0 5%- 2. 

0%t£i5ei-&o 
[0 0 3 6] 

3Efc, Tia^Ti, Nb, B, Ni, CuWH*^ ll^±«7cfmt^-H J 

[0 0 3 7] 

T i , N b I ^tL-Tft 0 . 01-0. 1 % 

Ti, Nblii^aJMCW^l), i«liT i , NbiWftO. 0 1% 

tiL$x.^^ 0 l*u o. i %zmz.z ttox&&£xm*mm&&&T-t-2>o 

0. 0 1 %~ 0. 1 %b-?& 0 
[0 0 3 8] 

BIO. 0003-0. 0050% 

Bi**-Xf-i-'{ fW^7x7^ Ka&JfcfcJRHHIU -tOift*^ h 

©ifeiatlEJi-f *f^ffl**l-*o *-oab*ttB : o. ooo3%a±t#f)Wb 

, 0. 0 0 5 0%*iiU7x7^ YM-bm'Jrt**)^ ImJimmT -f Z> o tot, 0 
. 0 0 0 3%~0. 0 0 5 0%t-r^o 
[0 0 3 9 ] 

Ni : 0. 005-2. 0%, CulO. 005-2. 0% 

Ni, Cultt-XT-f'f h&fcft7tmx~$>t), t-^ft^ 
&m±&K o *r<O$b&li*1itt0. 0 0 5%JGJUfef§S>*L*o Ltf»U 2 

. 0%*ja^r«lni-f*i:aMROB6tt*fiT$^:*o lot, 0. 0 0 5 -2. 0%fcm 

[0 0 4 0] 

[0 0 4 1] 
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[0 0 4 2] 

t«aniLfc«it»LT«*«) ^-^ftm&s&tt tr-m^a * % l fcm n 5 1 sua* * fi 1 v » 0 # 

&-ft«k*ta4' Lfcv>»^fc©«Wfttta>£*:fc*rt:« i^ki, ATS (kgf/mm 2 
) 3&*2 k g f /mm 2 J£Jll*|T?tf>o A E 1 (%) V>mtf 2 %J^rt©i§'£-££5£l4&$? ffHB 
Lfco ^O^m. ^^b^S^^^^SNF^iStt* 4 6 5 *C^±-CO^#^fK 
t (s) fc*^B#WrtKi3»t*¥:l$®£T CC) tSILfc^ «tt8M4*>3g'ffcttfll« 

S i+Al + 5XCr + l 5XMo + l 5 X V 
[0 0 4 3] 

#2> ? T 0C) , t (s) #&«3^ s 

Si+Al + 5XCr + 15XMo + 15XV^l. 5 X 1 0" 7 X t 0 • 7 5 X (T- 

4 6 5) 3 + 0. 1 1 7 

[0 0 4 4] 

[£1601] 
[0 0 4 5] 

[0 0 4 6] 

^1 K/jWb^J&^?>£i£?MLT#7 v cig>f& 1 2 0 OICKlftUfcLfclfe, f^BBEST* 
I? 3. 0mm. Ml 2 0 0mm<OiIiti: BHfe, ?£WJEMK J: o "C 1 . 2 m 

mff^ifrffifiJRfcfcLfco -t©^ lMIi&*^t7'fVT% 825 120s© 
JD%fiH*^ 1 01C/ s ©JSSPj&K^iSiP U 4 6 0tJOlE«&ie)o#^"T?Bfj-»t*5 0/ 

5 0 g/m 2 <&*>o£*jfcL;fc&, ^<bMS^^a^M$^r-C^<b^I«!JEi&ie) 
clif^SL^o #<btL^*t#^LTtiO. 5%<0W»Effi*ifcU J I S 5#Sft 
•W-fcftlUk 3lfctt«**froTTS (5ISR«J»$) o El fcPffcLfco «« 
m&<OkXho%V>Wm\*. &&ik#km.*MZ%:frofc#&£V>TS (kgf/mm 2 ) i: 
El (%) (DitmzX^Xft^o ATS (kgf/mm 2 ) ^2kgf/mm 2 a^ 
OAE 1 (%) ^2%MOM*^ttMi:ffltfco *2K, iSifcNf:**:* fc 
^TIB-To ttL?> 9! J: ? fc, #»W^Ste1 - *lM1 l *tW£1"**MRtt* 
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